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DEPANd - Bcschreibung 




vfS" 5 " ZUf " erste,lun 9 e 'nes anwganischen Stoffes fur die Drudcverformuna Die Erfindunn i-i.:rn „• 

Druckverformung zu Ziegeln mOglich ist (DP-OS 2 06) 028N. wasserzusalz eine plasteche 

S5nSS^!H bekannt d f S ein Gemisch aus Setrocknetem Rotschlamm und Bitumen unter 
entsprechender emperatureinwirkung zu Strassenbelagen dmckverformtS(S2| 2^5 1451 



M 



gfBei der Herstetfung vo n Pulver^ranulaten 
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liegt dabei zwischen 1 trnd 4 bezoaaSfa^Sfn ^ fanzugegeoen wina. pie zu venwendende Menge 

£^ VUmHtamu^ n* sUenS^rSSS-btSSi^ "5""' *" 
g^nndegOnsbgsteM^^ 

GNachfolgende Beisptete geben das erfindungsgemasse Verfahren im einzelnen wieder. 

(jjDer dabei verwendete fiRerfeuchte RotschJamm (45 % Wasserw.tw.in ^ikm k„>,~. 
uTrockensubstanz: 18 3 % Je205 ?ft «; % a Von-i V» ? o ^^T?, ' enlhSH, bezogen auf 

^SS, 5 J? S' ,erfeUCh,en Rote *^ -it Wasser verse*, so Wrd bereits sine 

S?S??lSJ5?~ UMte WaSSe,2USat2 Wasse'gehalt Viskositat in g in % in ffi (cP) bei 18 UpM 
q22,5 10 49,5 5.000 
j^45 20 54 3.000 

ottlM^m ^ 1 ' 24,8312 WaSSer9eha,t VWK »« Zusatz in g in % in ffi (cP) bei i8 UpM 
27,5 0.55 45 8.900 
551,1045 7.700 
82,5 1,65 45 6.600 

1102,20 456.000 
123,75 2.47 45 5.000 
137.50 2.75 45 4.700 
151.25 3.0245 4.000 

Zusatzvonsjr SOTOn * TO w * <*e"fe«s an Mintmum an Viskositat festgestelit beieinem 

0 offliS?" * mittel 2088,2 Was3ef 9 eha « VhtoriW in g in ss in ffi (cP) bei 18 UpM 



55 1,10 45 5.800 
1 10 2,20 45 3.800 
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137.50 2.75 45 3.600 
165 3.30 4*5 3.300 
220 4.40 45 3.500 



wrteHhaft 1 o ? n^f n e, / i " dun 9 s 9emass verfahren. indem dem filterfeuchten Rotschlamm 0.3 - 6 %. 

- 3 £ ffi Oxalsflure. bezogen auf di Rotschlamm-Trockensubstanz. zugemischt werden so 

wird neben oner Gasentwicklung eine Warmereaktipn. begleitet von drier geriSdoSSSndm 
Konsstenz, beobachtet Dieser Vorgang ist bei der Reakton iner LaugTmiSr Saure^fe 
WassertoJdung bekannt Die hierbei gebikJete Wassermenge 1st jedodSc gering ^ d^sTie^MJrsa^e 

tonS£^ Cn f" def Suspension ein »««W8 ObDches. vorzugsweise ein Na-akSS 
for? ytinh'E^'lf »* ter Rots ? tem '" (45 % Wasseigehaft) werden mit 1.1 % = 55 g Oxalsiure 96 - 
We/den 5 kg des gleichen Rotschlamms in vortierbeschriebener Weise mit 1 M % -ftoc« - 

0 03 46 4 C £K£ I " Na - Huminat - Was ^rgehalt Viskosizusatz zusatz tat in g in % in % in ss cP 
55 1.1 3 45 2.200 55 

*S Sntitfmlff J"? ° il' 5 ' 4 5 .1 9 fitterfeoch *er. 45 % Wasser enthaftender Rotschlamm werden 

Q 3?llS2il;m^,mr B Ox* 1 *?™. 96-100 Reinheit. kristalfin. vermischt und nach wentenlESi 

□ zuge^eSr? Ammotuum ^ nm ^ tfo ^ entsprechend der optimaJ ermittetten Menge nach BefepfeTi 

p Es wird eine Viskositat (18 UpM) von 2.200 cP festgestellL 

^ von 1.500 eP^liS. ' " 165 9 A^^^nsulfonat wird eine Viskositat (18 UpM) 

0 

* 

h KSEp ° icafb0nS - 2uSatz N H44Jgnfn- Wasser- Viskosftat zusatz suffonat gehaft (18 UpM) in g in ffi in 

□ 0 03.3 45 3.400100 
p y ' 55 1,1 3,3 45 2.200 64 

Si02 70.5 ; A1203 12 - 16; Fe203 4; CaO 0.5 - 1 5" K20 2 4 

2.6: Na20 0.2 - 0.3; T502 0.5 - 0.7);.2.5 kg der Mischung ent halt 37 % Wasser. 

f 4«;^?p! U ri? ines 9Ut P^Pfthigen Suspension wird wie folgt ver fahren- 
5^S2,?22S? mm Wefden mit 165 % " 90 9 OxabSure (96-100 % 

X NaJKS K^Tzt-lma^lTT" ^emischt. anschiiessend werden 3 % = 

unte?R0hre« de?aST" I mm Z?™JJ^™™™^<nsuifonat) zugesetzt und nach etwa 1 - 2 Minuten 
zugesetzt " Schnrtzel vorzeride,ner1e Ton in etwa funf Mengenanteiten von ca. 500 g 

Die Viskositat dieser Mischung betragt 1.150 cP. bei 18 UpM 

b) Vrtrd der gteiche Mengenanteil Rotschlamm und Ton ohne Jegfiche Ver wenduna von 
Verflos^smrtte, und unter ausschiiesslicher Ver wendung £ Wastr ^2^*** von 

18 UpM gemessen) gebracht. so wird ein Wassergehalt. gesamt. von 90 % benotigt 
WEKS SSSS*^ 9 **" "** 1 StUn<te ^ ab ' *~ ** « °— -« 



gemessen. 
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htlpy/l2xspaccncLcom/dips«csc7LG^c...EPD&PNP*DE2425234&PN=DE2425234&nOB 



Di^ Ere^einung stehl im krassen Gegensatz zur verflGssigten Sus pension, die in Ruhe gehalten auch 
nacn z-tagigem Stehen nicht absetzt 

c) Das sprOhgetrocknete Granulat, aus der erfindungsgemass behandetten 

2?!^^ m Ge 9. ensatz 20 einer atisschfiesslich mit Wasser behandeHen Suspension 

«n urn ca. 70 % hoheres SchOttge wicht auf Ausserdem wird die Leistung des Trockners urn ca. 500 fli 
gestetgert. 

Das erzeugte Granulat 1st hochwertig, gut rieselfahig. hn trockenen 

?l!l?f * der Sprthtrocknung im Granulat verbleibenden geringen Mengen Alkalidlcarbonat beeinflussen 

^^Z^^^ m9 mit °* anfechen Substanzen - iB 

Der Kfirper unter Verwendung von Rotschlamm mit anorganischen Substanzen der einer 
anschliessenden pyrotechnischen Behandlung. d.h. 

S^KS?" 0 2^? malb 10000 °. zugeteitet wird, erfahrt durch diesen Brennvorgang trotz des Oxalats 
das sich bekanntlich zusetzt, keine negative Beeinflussung. uxaiais, 

i =S I ? rfi 2 dU '^ S 2 e ?. asSe Verfahren Sestattet es also, den ausschliesslich in sehr feuchter Konsistenz 
S "Sl^^ 13 " 1 " 1 ' ™ nn er 10 fletrockneter oder angetrockneter Form eingesett werten S 
S2S2?ftt vertretba ^P ekten auch in homogener Mischung mil mSSSSSSSSSt 
^anechen Substanzen zu rocknen und einer nachfokjenden Druckverformung zuzuleifen. DmrtMhen 
SSo^iSf 8 !" d ^ Aluminiumoxid-Produktion in grossen Mengen anfellenden Abfell staff weS 
n^esentlicne Anwendungsgebtete. 
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PatentansprOch e 

!SS^iS! r l 6 ? 6 " 1 !? 9 ^! 8 ^ die Druckformun 3 geeigneten anorganischen Stoffes. dadurch 
£ n T?^ dass durch ZufOgen eines Viskositatsemiedrigers neben den bekannten VerflflSigungs 
mitteln deren Viskositat noch weiter emiedrigt wird. u 9 

2i?S hfen " aCh ^P™* 1 • dadufch gekennzeichnet. dass als anorganischer Stoff feuchter 
Kotscnlamm verwendet wird. 

3) Verfahren nach Anspruch 1 und 2, dadurch gekennzeichnet, dass als 
viskosrtatsemiedriger eine Dicarbonsaure verwendet wird. 

4) Verfahren nach Anspruch 1 bis 3. dadurch gekennzeichnet. dass die 
Dicarbonsaure vor den bekannten Verflussigungsmitteln zugegeben wird. 

5) Verfahren nach Anspruch! bis 4. dadurch gekennzeichnet dass die 
Dicarbonsaure in Mengen von 1 - 4 % zugegeben wird. 

= Leerseite 
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Description 

Process for the production of on inorganic material suitable for pressure moulding. 

The invention relates to o process for the production of an inorganic material suitable for nre«..r* 

rj^s^r ^^^^ ~ 

A ^iS* 0 * t ^° me ° pfOVen fo °' '° *f»°YdrY and granulate into haV dry or into dry aranute* 
^^tt^p^^^ 7 " h0m09eneOUS mWu '« <* Re<1 kludge and organic material, for 

• * > 

cfiSn^ Qre) * ,hSSe ^ parts from granu.es with a S^T 



2 



In onto • to^ economto ot least port of the high dtfna cost the inventor aimed to concehre a dbpenbn 



- ~ drying 
into geometrical bodies. 
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It is known that Red Sludge Is dispersed only under great difficulty with a small amount of water. The 
reason for this difficulty is found fn the content of water soluble alkalines that remain in the Red Sludge 
due to the Bayer- or Sinterprocess. 

It has been tried to neutralize these alkalines; but It has been found that the subsequently formed sodium 
salts dissociate again in water, and even though the ph value is towered the liquefaction effect shows no 
improvement. 

Surprisingly ft has been found, that the known Dqufflefs and dbpersants ( e.g. Sodium activated Humlnat . 
or Ammonium Ugnosuffonafe)) contribute to an Improvement of Red Sludge forming a dispersion and that 
formation of a dispersion b further enhanced f oxalic acid b added as further additive. . The necessary 
amount b between 1 and 4, per dry Red Sludge. Ttris add&ion leads to a suspension that b freely flowing, b 
pumpable for a long time and whose solids do not settle even after a prolonged standing. 

Enclosed figures show the decrease in viscosity of the Red Sludge filter cake (45% water) after addition of 
various substances. 



They show viscosity (cP) as a function of water addition (Rg. 1 ), of addition of Na-Huminate (Rg. 2). of 
addffion of Ammonium Ugnossuffonate (Rg. 3) and the addition of oxalic add (Rg. A). Obviously viscosity 
decreases with increasing addition. The lowest viscosities are found in Rg.4, whereby these built onto the 
fimal mixtures, with Na-Huminate (rom Rg.Z and curve A in Rg. 4) and with Ammonium-Ugnosulfonate 



Ijom RgJ3, curve B in Rg. 4). 
jjje following examples describe the process according to the invention. 

b * • 

file Red Sludge filter cake used had 45% water and also contained with respect to dry substance: FezOa. 
18.3%, 

AfcOa . 28.5%, SOss, 137%. NceO. 10%. NaaO. watersoluble. 1 5%. TOz, 6.6% and CaO. approx. 1 %. The Red 
Sludge is thbcotropic. 



Example 1 : A decrease in viscosity is already obtained by adding water to Red Sludge 

Table 1 



Water Addition 

(cP) 

00 

225 

45 

67.5 



Water Add. % 

0 
10 
20 
30 



ater Content 



45 
49.5 
54 
58.5 



Adding No-Huminate to 5lcg of this fflter cake results in a viscosity minimum at approx. 3% 



Viscosity 



10.000 
5.000 
3.000 
2000 



Uquefier Addition 
viscosity(cP) 



Table 2 
Addition. % per total 



water content 



0 
27.5 
55 
825 
110 
123.75 



0 
035 

1.1 
1.65 

22 
247 



45 
45 
45 
45 
45 
45 



10.000 

8.900 

7.700 

6,600 
6.000 
5,000 



4 



137.5 
151.25 
165 



Z75 
3.02 
3.3 



45 
45 
45 



4.700 
4.000 
4.500 
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Example 2; Adding Ammonium -Ugnosulfonafe to 5kg of the same Red Sludge wfll again lead to a 
minimum of vbc sBy at a dosage of 3.3%. 



liquefier Addition 
vfecosityfcP) 



Table 3 

Addition. % per total 



water content 



0 
55 

no 

137.5 
165 
220 
275 



0 

1.10 
2.2 

Z75 
330 
4.40 
5.50 



45 
45 
45 
45 
45 
45 
45 



10.900 

5,800 

3.800 

3.600 

3300 

3.500 

5.400 
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If one proceeds occorcfing to the invention and adds 03 • 6%. preferably 1 JO - 3X) % per weight on dry 
substance of oxalic add to the filter cake of Red Sludge, gas will develop together with some heat and 
the sludge does slightly decrease In viscosity. This is o known observation when reacting a base with an 
acid to form salt and water. However, the amount of water formed during this reaction Is far too small to 
be responsible for the viscosity decrease of the Red Sludge. If one adds, after the development of gas 
has ended, to the suspension a commercially available Uquefier, preferably Sodium activated Huminate 
or Ammonium-lignosuifonate In an amount of up to 6% a stable, pumpable suspension is obtained that 
no longer is thixotropkx 

Example 3: 5kg of Red Sludge with a water content of 45% are mixed with 1 .1 %. Le. 55g of oxalic add . 96 
-100% pure . crystalline. After a few minutes are added Sodium-Huminate in an amount of 3%. L e. 1 50g, 
as determined to be the optimum amount according to example 2. Viscosity at 1 8 rpm is Z200cP. 

If 5kg of the same Red Sludge are mixed as previously described with 1 .65%, I.e. 8Z5g of oxalic add and 
.after a reaction time of a few minutes are mixed with 33%. Le. 1 50g Sodium -Huminate. then viscosity 
decreases to 1 .900 cP at 18 rpm. 



Table 4 

Add. Oxalic Add g Add. Oxalic Add % Add. Na-Huminate% Water Content VecositvfcPl 
^ocaty% " ' 

Q c ° c 0 . 3 45 4.000 

0 J? 11 3 45 2.200 

m S 2 - 5 ] - 65 3 45 1.900 

tt; * 

l± 
t 

fegmple 4: 5kg of Red Sludge with a water content of 45% are mixed with 1 .1 %. Le. 55g of oxalic acid . 96 
•fOOTo pure . crystalline. After a few minutes are added 33%. Le. 1 65 g of Ammonium Lignosulfonate. as 
determined to be the optimum amount according to example 3. Viscosity at 1 8 rpm is 2,200cP. 



{ c 



pMng the same experiment with 5kg of the same Red Sludge and adding 1.45% .Le. 82£g of oxalic acid 
and adding subsequently 3.3% , Le. 145g of Ammonium-Ugnosuffonote will lead to a vtscosRy of 1.500 cP 
at? 18 rpm 



u 



Table 5 



Add. Oxafc Add g Add. Oxalic Add % Add. NtUlignosulf.% Water Content VTscosityfcPJ 
Vtsocsity% 

° 0 33 45 3.400 

55 1.1 33 45 2.200 

8Z5 1-65 33 45 1,500 



Example 2a: A mixture of 5.45kg Red Sludge filter cake with 45% water content and of 2.5 kg of a clay { 
20% waterwith the following analysis for dry substance In % G. V. 6.5 - 7; SOz. 70.5.. AhOx 12-16 FeaOi.4 
CaO. 0.5 - 1 .5. fcO 24 - 2.6. NoaO. 0.2 - 0.3. TIOz. 0.5 - 0.7 ) will contain approx. 37 % water. 

A slurry, that Is easily pumped is produced as follows : 

In a vessel with a fast running agitator are mixed 5.45 kg of Red Sludge and 1 .65%. Le. 90g of oxalic add 
(purity 96 - 100%. crystalline); thereafter are added 3%Le. 163g of Na-Huminate (or 33%, Le.. 180g) NhU- 
Ugnosulfonate). After agitating for 1 - 2 minutes are added under agitation in 5 times 500g of clay each 
time. The clay is added in form of 3-5 mm big cut pieces . 
The viscosity of this mix is 1.150 cP at 18rpm. 

b) In order to decrease the viscosity of the same mixture of Red Sludge and day without any Bquefier 

but with water to the same viscosity of 1 .1 50 cP at 18 rpm. one needs 90% of water content 
This suspension settles when resting, already after 1 hour, such as to form a coat of solid deposit on the 
bottom of the mixing vessel. 
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^?? en n 0m T 0n ' S ,n sMct fo me behaviour of the same supension that has been produced 

with the flqueffers and that even after a 2 days rest does not deposit or settle. 

C| ki^lZ^^TJ** P r ° duced , from ^ s,WT y ^cording to the Invention shows a bulk density that 

one 01 granu,es P roduced from the slurry diluted wtth water only. Furthermore 
the performance of the spray tower b Increased by approx. 500%. 

J^tSL^^S^l""^* T h, ° h h * uam Y' Bo™ we "' *»» even when dry and are characterized bv 
corSe^y ^' * *° Htem ^ Wo a pkl$Hc 

The small ainount of alkali carbonate that remains In the granules after spray drying does not Influence 
pre^cast^uptoapress^ofaOOkp/craThe resulting body. when^de^xSu^ from 

remdning^xaSer * *** <^^^L of 

■^^l^S^f*' by USn9 Red 51ud 9 e in coniunctfon with inorganic substances and that will 
be fire hardened hereafter, which means that ft will be hardened at temperatures above 1000 degrees 

die potSf ^ ^ inRUenCe of ^ heot even »"^h oSate Is present Z 



^process according to the invention thus allows to dry Red Sludge, -that arrives as a byproduct 
SSSXiS 2 7* m °? COnSfetenCe -' econorrdcally . if this sludge must be used erther^n a dry or 
pjrt.any dried state . and even as a homogeneous mixture with organic and /or inorganic substances 

£f 56 , mQ,ena,S f0f l * B8ure m ° Uldin9 - Thereta * for a waste Product that occurs in b£ ' 
quantities in the aluminum industry new significant applications may be realized 
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4 ^^^to^. l o4c ta ac,^ edby odd hgth9DH ^ orJcAcWInamounfcof , 
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